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PRACTICAL POULTRY FEEDING 
By L. E. CARD, Professor of Poultry Husbandry 
FEED is the largest item of cost in producing eggs or raising poultry. Fortunately, however, poultry can make good use of 
many different kinds of feed, so that feeding plans are flexible 
and can be adjusted to widely different conditions on different farms. 
Careful planning of the ration is necessary, nevertheless, in order to 
make sure that all the food elements needed for efficient and economical 
production are supplied in the proper amounts. 
While chickens make use of essentially the same nutrients as other 
farm animals, they use them in somewhat different proportions. They 
eat very little roughage, and they do not make good use of bulky feeds 
or those high in fiber. They need considerable protein, and the protein 
must be of high quality. They are very sensitive to lack of certain 
vitamins and minerals. 
This circular tells which feeds commonly available to Illinois farm-
ers supply the various nutrients that chickens need and in what pro-
portions they should be mixed. The formulas outlined include several 
typical mashes and several different types of rations, with suggestions 
as to how they can be modified to fit individual situations. 
CHICKENS MUST HAVE GOOD FEED 
Chickens need feed for growth, maintenance, activity, egg produc-
tion, and fattening; in fact a six-months-old pullet just beginning to 
lay may be using feed for all five of these purposes. Even the embryo 
in eggs to be used for hatching must have food. This it gets from the 
nutrients in the egg, including the shell. Unless the laying pullet or 
hen receives enough of the right feed, however, the eggs will lack some 
of the necessary nutrients and the chicks may fail to hatch. 
Young chickens need feed for growth. · A chicken begins to grow 
even before the fertilized egg is laid. It continues to grow thru the 
period of incubation, and does not stop until it is about ten months old. 
A rapidly growing chicken doubles its weight about every two weeks 
until it is eight weeks old. To build the new tissues which make up this 
rapid growth, specific nutrients are required. These consist chiefly of 
protein, water, and minerals, plus some energy feeds and certain 
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vitamins. Chemical analyses of growing chickens at various weights and 
ages have helped to give a scientific basis for formulating rations. 
Most of feed goes for maintenance. A full-grown pullet laying at 
the rate of 50 percent (an egg every other day) still uses nearly three-
fourths of her feed simply for maintenance, for ordinary muscular 
activity, and to keep her body temperature normal (107.5 ° F.). Since 
Table 1.- Average Composition of Poultry Feeds 
(Figures indicate percentages) 
Feed ingredient 
Grains and seeds 
Barley . .. .. .. ......... . ............... . 
Corn .... ... ..... . . . . .. ...... . ........ . 
Corn-gluten feed . ... .. ................. . 
Corn-gluten meal . . ............. . ....... . 
Kafir . . .... . ....... .. ............ . ... . . 
Linseed meal (0. P. ) .......... . ........ . . 
Millet ..... . .. . . . ... . . . .... . . . ... . .... . 
Milo .. ....... .. ... . .. .. . ............. . . 
Oats . .. . ..... . . .. .. . . . . . . .. . . . ..... . .. . 
Soybean meal , expeller .. . ..... . ....... .. . 
Soybean meal, solvent . . .... . .... . .... . 
Sunflower seed ...... . .. . ............... . 
Sunflower meal . . . . . . ....... . . .. ..... . 
Wheat . .... .. .. .. ........ . . ... ...... . . . 
Wheat bran ... .. . . .. . ..... . ... . ....... . 
Wheat middlings (shorts). . ... . .... . . . 
Wheat-flour middlings .... . ...... . . .. ... . 
Feeds of animal origin 
Bone, fresh ground . .. ............... . .. . 
Bonemeal (steamed) .. .. .. .... . .. . ... . . . . 
Buttermilk .... . . . . .. . .......... . 
Buttermilk, condensed .. . .......... . ... . . 
Buttermilk, dried .. ... . . .............. . . 
Fishmeal .... ......................... . . 
Meat scrap . . ........ . ...... .. ......... . 
Skimmilk ..... . .. ............... . ... . . . 
Skimmilk, dried .. ... . .. . ..... . ......... . 
Tankage . .. ..... . .. ..... ...... . . . ..... . 
Whey . .. .. .. . ... .... . ...... ... . . .... .. . 
Roughages 
Alfalfa, fresh . . .. ........ .. .. .. . . ..... . . 
Alfalfa hay .. ... . ... . . .. .......... . .... . 
Alfalfa meal .... ....... . ........ . .. . ... . 
Alfalfa leaf meal . . ........ . ... ... . . ... . 
Cabbage . . .. .. .. .. .... . ........ ... .... . 
Clover, red, fresh ... . ......... . . . ...... . . 
Clover, red, hay .. . ... .... . .. . . . .. ...... . 
Mangel beets .. ... . .... . .. . ..... . ...... . 
Soybean hay .. .... . ... . ..... . .. ... .. ... . 
Total 
protein 
13 
9 
25 
43 
11 
34 
12 
11 
12 
41 
44 
16 
53 
12 
16 
17 
18 
20 
5 
3 
12 
35 
60 
so 
3 
36 
55 
5 
15 
15 
20 
2 
4 
14 
1 
16 
.6 
Total 
fiber 
6 
2 
7 
3 
2 
8 
8 
2 
11 
6 
6 
28 
4 
2 
8 
6 
5 
0 
0 
0 
0 
0 
1 
2 
0 
0 
2 
0 
8 
28 
30 
15 
1 
7 
24 
1 
25 
N-free 
extract 
67 
70 
52 
44 
73 
37 
61 
70 
61 
30 
30 
21 
28 
71 
56 
57 
58 
4 
0 
5 
10 
48 
3 
5 
5 
50 
4 
5 
11 
37 
36 
41 
5 
12 
39 
5 
39 
Fat 
2 
4 
3 
1 
3 
8 
4 
3 
4 
6 
2 
25 
4 
2 
4 
4 
5 
25 
.5 
.5 
3 
4 
10 
11 
.3 
1 
11 
.1 
1 
2 
2 
3 
0 
1 
3 
0 
3 
Practical Poultry Feeding 5 
this outlay of feed has to be provided day after day whether the flock 
is laying well or poorly or not at all, it clearly is an advantage to own 
productive hens and to keep them laying. 
Baby chicks need very little feed for maintenance, but as they grow 
older they require proportionately more for this purpose. 
Good layers need extra feed. Over and above the feed that a hen 
requires for body maintenance and for activity and heat, she needs 
about 1 pound of dry feed for each 7 eggs laid. This has been de-
termined by measuring the actual nutrients deposited in eggs. 
A hen laying 140 two-ounce eggs in a year thus needs for egg-laying 
alone about 20 pounds of dry feed beyond what she uses for all other 
purposes. A hen laying 105 eggs needs only 15 pounds of extra feed, 
whereas one laying 210 eggs needs 30 pounds. 
The total feed needed in a year by a hen weighing between 4 and 8 
pounds and laying two-ounce eggs may be expressed by the following 
simple formula: 
F = 25 + 8W + E/7 
In this formula F represents the feed needed, W is the average live 
weight, and E is the number of eggs the hen lays during the year. 
Table 2. - Approximate Amount of Feed Consumed 
by 100 Growing Pullets 
Week 
Amount a~~~~t 
for week thru week 
indicated indicated 
lb. lb. 
1 .... . . . ....... . . 10 10 
2 ...... .. . . . ..... 20 30 
3 . ....... ... ..... 30 60 
4 .... .. . .. . ...... 40 100 
5 .... . ... . . . ..... 50 150 
6 ...... ...... . . .. 60 210 
7 . .. ... .......... 70 280 
8 . . . . ............ 80 360 
9 .. .. . .... .. .... . 90 450 
10 .......... . ... .. 100 550 
11 . .... ... . ...... . 105 655 
12 ... . ....... . .... 110 765 
13 . . .. ... ......... 115 880 
14 .. . ... . ......... 120 1 000 
15 .. ... .. ... .... . . 125 1 125 
Week 
Amount a~~~~t 
for week thru week 
indicated indicated 
lb. lb. 
16 .. .. . ..... . . . .. 130 1 255 
17 ......... . .... . 135 1 390 
18 . .. . ... . ....... 140 1 530 
19 . ...... .. .. . ... 145 1 675 
20 ............... 150 1 825 
21 ... . . .. . . . . . .. . 155 1 980 
22 ... . . .... .. ... . 160 2 140 
23 . .............. 165 2 305 
24 ..... . . .... ... . 170 2 475 
25 ....... . .. . .... 175 2 650 
26 ............ .. . 175 2 825 
27 . . . . . ... . ...... 175 3 000 
Add 1,000 pounds for cock-
erels marketed at broiler age 
and chicks that died before 
marketable age: flock total . . 4 000 
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Good layers use feed more efficiently. Applied to a 5-pound hen 
laying 105 eggs a year, the above formula would work out as follows: 
Feed for a year would equal25 + (8 X 5 =)40 + (105/7 =) 15 = 
80 pounds. Since a 5-pound hen uses 65 pounds of feed a year just for 
maintenance and activity (Table 3), only 15 pounds, or about one-fifth 
of the total feed, would be left for egg production. A hen of the same 
weight laying 140 eggs in a year would need the same amount of feed 
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EGGS PER 100 HENS PER DAY 
Feed per dozen eggs goes down when more eggs are laid per hen. It is 
much more profitable to feed good layers than to feed poor layers. 
for maintenance and activity ( 65 pounds) but would have to have 
20 pounds more ( 140/7) for eggs. In this case one-fourth of the feed 
would go into egg production. If 210 eggs were the year's production, 
30 pounds of feed (210/7) would have to be added to the 65 pounds 
for maintenance and activity, in which case one-third of the total feed 
would go for egg production. 
So, while high egg production takes more feed, the feed brings a 
greater return in terms of eggs than the same amount fed when produc-
tion is low (see above chart) . Feed requirements for hens of various 
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weights and laying various numbers of eggs are shown in Tables 3 and 
4. Requirements for hens of other weights and laying different numbers 
of eggs can be easily determined from the chart on page 8. 
Smaller hens use less feed for maintenance. Size of hen as well 
as laying ability affects the number of eggs that will be produced from 
a given amount of feed. Because of her smaller maintenance require-
ment, a 5-pound hen converts feed into eggs much more efficiently than 
an 8-pound hen when both are laying the same number of eggs of the 
same size. The larger hen would require 24 pounds more feed a year 
just for maintenance even tho she needed no more for the specific pur-
pose of manufacturing eggs. 
Some feed is used for fattening. Fattening of chickens is most 
commonly done in commercial feeding stations rather than on the farm. 
Since the fattening periods are short, ranging from 5 to 7 days for hens 
and from 10 to 14 days for broilers and fryers, no special attention 
need be given to vitamins or minerals. One object of the fattening or 
"finishing" ration is to improve the quality of the flesh, and another is 
to improve the appearance of the dressed carcass. Gains of 10 to 30 per-
cent may be made by young chickens, but hens often show no gains 
at all. 
Milk is an important part of finishing rations, which are commonly 
fed in the form of a wet mash. A ratio of 60 pounds of milk to 40 of 
dry feed will give about the right consistency. Simple mixtures, such as 
one consisting of % ground corn and Y3 wheat middlings or made of 
equal parts (by weight) of ground coni, ground wheat, ground oats, 
and ground barley, are satisfactory. 
Table 3. - Average Yearly Amount of Feed Required by Hens 
of Different Weights and Egg Production 
(Two-oun ce eggs are assumed ) 
Feed for Feed for Feed for Feed for Feed for 
Eggs per hen per year 4-pound 5-pound 6-pound 7-pound 8-pound 
hen hen hen hen hen 
lb. lb. lb. lb . lb. 
0 .. . . . . . . . . . .... . .. . .. . . 57 65 73 81 89 
50 ....... . ......... . . . ... 64 72 80 88 96 
100 ..... . ..... . ........... 71 79 87 95 103 
150 ...... .. .... .. . . .... ... 78 86 94 102 110 
200 .... . ....... .. . . .. . ... . 86 94 102 110 118 
250 . . ... .. .. .... . . . .... ... 93 101 109 117 125 
300 .. . . .. . . ... . . . . . .... ... 100 108 116 124 132 
350 ... . .. ... .. . .. .. . ... .. . 107 115 123 131 139 
365 .... .. ......... . .. . .... 109 117 125 133 141 
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FEED ~WEIGHT e perhen ~EGGS 
average per year , ·· per hen 
(pounds) (pounds) ~per year 
365 
350 
140 
8 
130 300 
120 
7 
250 
200 
6 
150 
5 100 
50 
4 
0 
An easy way to figure how much feed is needed for your laying flock. On 
the column at the left find the average live weight of your hens. Draw a line 
fr om this point to the point on the column at the right showing the number 
of eggs they lay in a year. Where your diagonal line crosses the center line 
you will find the pounds of feed needed for one hen for a year. To get the 
total feed for the flock, multiply this number by number of hens in flock. 
The above example shows that a 5-pound hen laying 210 eggs a year 
needs 95 pounds of feed a year. 
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HOW TO SUPPLY NECESSARY NUTRIENTS 
It is one thing to calculate just what nutrients chickens need, and 
quite another to decide how to fill these requirements in a practical way. 
An ingredient that is an excellent source of a certain nutrient may be 
too costly. Or a ration may contain all the required nutrients in the 
right proportions, but if the hens do not like it, they may refuse to 
eat it. 
Cereal Grains Needed for Energy 
Since chickens need a large supply of energy, the cereal grains and 
mill by-products, which are the best sources of food energy, must be 
fed in greater quantity than any other ingredients. 
Several of the common grains are about equal in feeding value 
when fed under similar conditions and in rations containing all the 
necessary protein, vitamins, and minerals. A poultry ration, therefore, 
is usually built around corn, oats, barley, wheat, or kafir, or perhaps 
two or more of these grains, depending on which is most readily avail-
able and reasonable in price. It is ·always well to use two or more grains 
for the sake of variety. 
There is little difference in feeding value between hard and soft 
wheats or between shrunken wheat and plump wheat. Oats and barley 
Table 4. -Average Amount of Feed Required per Day and per Dozen 
Eggs by 100 Hens of Different Weights and Egg Productions 
(Two-ounce eggs are assumed) 
Feed for Feed for Feed for Feed for Feed for 
4-pound 5-pound 6-pound 7-pound 8-pound 
Eggs per hens hens hens hens hens 
100 hens 
per day Per Per Per Per Per Per Per Per Per Per 
day dozen day dozen day dozen day dozen day dozen eggs eggs eggs eggs eggs 
lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. 
0 ....... 15.6 17.8 20.0 22 . 2 24.4 
10 .. .. ... 17.0 20.5 19 . 2 23.2 21.4 25.7 23.6 28.4 25 .8 31.0 
20 ....... 18 .5 11.1 20 . 7 12.4 22 .9 13.7 25.0 15.0 27.2 16.4 
30 ....... 19 .9 8.0 22.1 8.8 24.3 9.7 26.5 10.6 28.7 11.5 
40 ... .... 21.3 6.4 23.5 7.1 25 . 7 7.7 27.9 8.4 30.1 9.0 
so ....... 22.8 5.5 25.0 6.0 27 .1 6.5 29.3 7.0 31.5 7.6 
60 . . . .... 24.2 4.8 26.4 5.3 28.6 5.7 30 .8 6.2 33.0 6.6 
70 . .... .. 25.6 4.4 27.8 4.8 30.0 5.1 32.2 5.5 34.4 5.9 
80 ....... 27.0 4.1 29.2 4.4 31.4 4.7 33.6 5.0 35.8 5.4 
90 ....... 28 .5 3.8 30.7 4.1 32.9 4.4 ' 35 .0 4.7 37.2 5.0 
100 ..... . . 29.9 3.6 32.1 3.9 34.3 4.1 36.5 4.4 38 . 7 4.6 
a The calculations in this table are based on the formula F = 6.85 + 2.19W + .143E. 
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of low-test weight are but slightly less efficient than high-test grain, 
and white corn is equal to yellow corn provided the flock gets its 
vitamin A from some other source. 
High-Quality Protein Is Important 
Since the protein of eggs is of very high quality, both the kind and 
amount of protein are very important in successful poultry feeding. 
Every protein, including chicken muscle and egg protein, is made up of 
a different combination of chemical substances called amino acids. 
Chickens, like other animals, are unable to synthesize, or manufacture, 
some of these and must therefore obtain them in the feed. The quality 
of a protein depends upon the number and proportion of the different 
amino acids it contains, and feeds containing proteins of high quality 
are therefore more desirable as ingredients of a ration. 
Protein feeds of animal origin (milk, meat scrap, and fishmeal) 
are in general more nearly complete and better utilized than are those 
of plant origin (soybean meal, gluten feed and meal, peanut meal, and 
cottonseed meal), but there is wide variation within each group. Ani-
mal-protein feeds contain certain minerals in appreciable amounts, 
whereas plant-protein feeds are very low in minerals. This fact must 
always be taken into account when using protein feeds of plant origin 
in mixing a poultry ration. 
Animal- protein feeds. Milk is an excellent source of protein for 
chicks, laying hens, or stock which is being finished for market. It is 
valuable for chicks and breeding hens because it not only contains 
protein of excellent quality but is also a good source of riboflavin 
(vitamin G). Depending on cost, convenience, and availability of the 
various forms, it may be fed either sweet or sour; dried, condensed, 
or liquid; either as skimmilk or buttermilk. A pound of dried milk 
roughly equals 3 pounds of condensed, and a pound of condensed 
roughly equals 3 pounds of liquid milk. 
Meat scrap, long considered a standard protein supplement for 
poultry, contains about 50 to 55 percent o'f crude protein and about 25 
percent of mineral matter. Since most of this mineral matter is from 
bone, it is rarely necessary to add bonemeal to a ration in which meat 
scrap is the chief source of protein; in this respect it differs from all 
the common protein supplements except fishmeal. It is palatable, con-
venient to store, easy to use, and widely obtainable. 
Fishmeal contains 50 to 60 percent of crude protein and 20 to 25 
percent of mineral matter. The better grades, usually made by vacuum-
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drying, are excellent sources of protein for poultry. Under normal 
conditions fishmeal is readily available in the coast states and is com-
monly used by poultrymen there; it is obtainable in many Illinois 
markets. 
Plant- protein feeds. Soybean meal, which contains about 40 per-
cent of crude protein, is palatable and has a very important place in 
poultry rations. 
Gluten meal is of much less importance in feeding poultry in Illi-
nois than soybean meal. Since corn-gluten meal contains the same 
amino acids as corn, it will not improve the protein quality of a ration 
consisting largely of corn, altho it may be used in combination with 
other protein supplements, particularly those of animal origin. It is 
palatable and may well be used along with bran, middlings, and ground 
oats in a mash mixture,. provided a suitable animal-protein supplement 
is also included. 
Peanut meal and cottonseed meal are not often used by Illinois 
poultry feeders altho they are important constituents of poultry rations 
in sections of the country where they are produced and where animal-
protein supplements must be shipped in. Cottonseed meal is objection-
able because it contains gossypol, which causes a dark and unattractive 
discoloration of egg yolks, especially when the eggs are held for a time 
in cold storage. 
To guard against any possible protein deficiency, three or four dif-
ferent protein supplements should be used in the ration: for example, 
equal parts of dried milk, meat scrap, fishmeal, and soybean meal. 
Whatever combination of protein supplements is decided upon, the 
ration should contain about 20-21 percent of protein for baby chicks 
and about 15-16 percent for laying hens. Considering the protein 
furnished by the cereal grains, this will usually mean that 10 to 15 per-
cent of an all-mash ration for hens and 20 to 25 percent of an all-mash 
ration for chicks should consist of high-protein feeds. About one-
fourth should be of animal origin. 
Vitamins Are Essential 
Only very small quantities of vitamins are needed in a poultry 
ration, but they are absolutely essential for growth, egg production, 
hatchability, and maintenance of normal health. Chickens are peculiarly 
susceptible to a lack of certain vitamins. Vitamins A, D, and G 
(riboflavin) are the ones that are most likely to be lacking in poultry 
rations and the ones, therefore, that must be given special attention 
when rations are being planned. 
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Table 5.- Recommended Nutrient Allowances for Chickens• 
Nutrient 
Total protein (percent) . ... . ... . ........... . 
Vitamins 
A (International Units ) .. .... . .... . .. .. .. . 
D (A.O.A.C. Units ) . .. . . ...... . . . ...... . 
Riboflavin (milligrams ) . .. . . .. .... . .. .... . 
Minerals 
Calcium (percent) . . .... . ..... . ...... . .. . 
Phosphorus (percent) . .... . ... . .... . .... . . 
Salt (percent) . ... . ..... . ........ . ... .. . . 
Manganese (milligrams) ..... . .......... . . 
Amount per pound of ration for-
Chicks 
20 
1 200 
180 
1.6 
1.0 
.6 
.5 
25 
Laying and 
breeding hens 
15 
3 300 
450 
1.3 
2.25 
.75 
.5 
15 
a Recommended by Committee on Animal Nutrition of the National Research Council. 
Vitamin A. This vitamin helps to keep up resistance to infections 
since it is directly related to the normal functioning of the mucous 
membranes of the body. It stimulates growth in chicks and is indis-
pensable for egg production and hatchability. Partial deficiency of 
vitamin A in poultry rations is much more common than is generally 
supposed, especially during hot dry summer weather when there is a 
shortage of fresh green forage. 
Vitamin A is formed in the chicken's body from carotene in the 
feed. Since chickens require a great deal of it and since the carotene in 
feeds is rather easily destroyed, special attention must be given to 
sources of it when making up poultry rations. A ration may contain 
enough carotene when it is mixed but may become worthless as a 
source of vitamin A in as short a time as one month, especially during 
hot summer weather. No practical way of storing feeds to prevent this 
loss has yet been found. Chickens having access to an abundance of 
fresh green forage normally get all the vitamin A they need from this 
source, but flocks confined indoors must be supplied in some other way. 
Yellow corn, fresh green forage, alfalfa leaf meal, and fortified 
fish oils are among the best sources of vitamin A (Table 6). Assuming 
that laying hens require 3,300 International Units of vitamin A per 
pound of feed, the vitamin A needed daily by a flock of 100 hens could 
come either from 28 pounds of yellow corn, 2 po nds of fresh green 
forage, or 1 pound of a good grade of alfalfa leaf meal. If yellow corn 
were relied on to supply all the vitamin A needed, the ration would 
have to consist entirely of corn, and this obviously is not practical. 
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Ordinarily a combination of sources is used, such as 5 to 8 pounds of 
yellow corn and r.t pound of alfalfa leaf meal. 
Growing chicks require less than half as much vitamin A as laying 
and breeding hens. Fortified fish oils, containing up to 3,000 units per 
gram, are especially valuable for feeding to breeding hens. 
Vitamin D. Chickens need vitamin D (the antirachitic factor) in 
order to utilize the calcium and phosphorus in their feed. When de-
prived of it, young chickens quickly develop rickets, hens are unable 
to form strong shells on their eggs, and many of the eggs they lay fail 
to hatch. 
Chickens exposed to direct sunlight, even for only a short time 
each day, are able to manufacture their own vitamin D, but when 
either growing chicks or laying hens are confined indoors they must 
get it in some other way. The common ingredients of poultry rations 
do not supply any vitamin D, and it is therefore necessary to depend 
upon special vitamin-D concentrates. The most common source is one 
of the fish oils or vitamin-A-and-D feeding oils standardized at 85, 100, 
or 400 units of vitamin D per gram (Table 7). Commercial feed manu-
facturers are making extensive use of D-activated animal sterols which 
have been placed on the market in dry form. These products are not 
always obtainable by individual poultrymen. 
Whatever the source of vitamin D, laying and breeding stock need 
about 400 to 500 units per pound of total feed, and growing chickens 
Table 6.- Approximate Amount of Vitamin A in Selected Feeds and 
Amounts of These Feeds Required in Poultry Rations 
to Meet Vitamin-A Needs" 
Feed 
Yellow corn ... . . . .............. . ... . . 
Carrots ........ ........ .. ........... . 
Fresh green forage .................... . 
Alfalfa leaf meal ..................... . 
Fortified fish oil 
Units of 
vitamin A 
per pound 
3 000 
14 000 
40 000 
80 000 
1500 A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680 000 
3000 A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 360 000 
Percent of each feed re-
quired in total ration to 
furnish all the vitamin 
A needed by-
Chicks Laying and 
breeding hens 
40 110 
8.6 23.6 
3 8.2 
1.5 4.1 
.18 .49 
.09 .24 
a Based on 1,200 units per pound of total ration for chicks and 3,300 units per pound 
for layi!lg and breeding hens. 
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Table 7. - Approximate Amounts of Vitamin D in Certain Concentrates, 
and Amounts of These Concent rates Required in Poultry 
Rations to Meet Vitamin-D Needsa 
Concentrate 
Fortified oils 
Units of 
vitamin D 
per pound 
100 D.......... ........... ..... 45 000 
400 D . . . . . . . . . . . . . . . . . . . . . . . . . . 180 000 
Irradiated animal sterols 
1000 D . .......... .............. 450 000 
2000 D.......... ... .. ... .. . .... 900 000 
Percent of each concentrate 
required in total ration to 
furnish all the vitamin D 
needed by-
Chicks 
.4 
.1 
.04 
.02 
Laying and 
breeding hens 
1.0 
.25 
.1 
.OS 
a Based on 180 units per pound of total ration for chicks and 450 units per pound for 
laying and breeding hens. 
need about 180 units. The exact amount of the D concentrate to use 
will depend upon the number of units per gram which it contains. 
Vitamin G (riboflavin). Chicks need riboflavin for growth, both 
before and after hatching; a deficiency of it is one of the most frequent 
causes of low hatchability. Among the best sources are liver, yeast, 
dried whey, dried skimmilk or buttermilk, and fermentation by-
products resulting from the manufacture of butyl alcohol (Table 8). 
Other good sources, altho not quite so good as those just listed, are 
fresh green forage and alfalfa leaf meal. Fishmeal and meat scrap have 
some riboflavin, cereal grains and mill feeds comparatively little. 
One percent of dried milk in the ration furnishes about 10 percent 
of the riboflavin needed by laying and breeding hens.1 Alfalfa meal is 
about two-thirds as potent as dried milk, and dried pork liver about 
five times as potent. 
Some of the fermentation by-products have been standardized at 
three or more times the riboflavin potency of dried skimmilk, but one 
must know the guaranteed potency in order to feed the correct amount. 
These by-products are excellent substitutes for dried skimmilk when 
the latter is either unobtainable or high in price, but it must be remem-
bered that they are primarily carriers of riboflavin and are not equiva-
lent to milk as a source of protein. 
The manufacture of synthetic crystalline riboflavin has made it 
1 Dried skimmilk is frequently used as a standard in comparing the riboflavin 
value of various feed ingredients. 
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Table 8.- Approximate Amounts of Riboflavin (Vitamin G) in Selected 
Feeds and Amounts of These Feeds Required in Poultry 
Rations to Meet Riboflavin N eedsa 
Feed 
Milligrams of 
riboflavin 
per pound 
Cereal grains .... .... . ... . ............ . 
Wheat bran ............ . ....... . . . ... . 
Soybean meal ......................... . 
Fresh green forage .. ................... . 
Alfalfa leaf meal ... ...... . . . . . .. .. .... . 
Meat scraps .......................... . 
Fishmeal ................. .. ... . ...... . 
Pork liver, dried ... ... .... ... ....... .. . 
Buttermilk, dried . .. . ........ .... .... . . 
Skimmilk, liquid . ..... . .............. . . 
Skimmilk, dried ....................... . 
Whey, dried . . ... . . . . . ... .. . . ......... . 
Yeast, dried brewer's .. .. ... .... ....... . 
Fermentation by-products 
60 units per gram ... ... .. ..... ... .. . 
120 units per gram . . .. . . . . . .... .. . . . . 
250 units per gram .................. . 
Riboflavin mixturesh 
.4 
1.3 
1.6 
2.0 
8 .0 
2 . 8 
2.6 
45.0 
15 .0 
1.0 
9 .0 
12 .0 
20 .0 
27.0 
54.0 
113 .0 
1 gram per ounce . . . . . . . . . . . . . . 16 000 000 
Percent of each feed re-
quired in total ration to 
furnish all the riboflavin 
needed by-
Chicks Laying and breeding hens 
400 325 
123 100 
100 81 
80 65 
20 16 
57 46 
62 so 
3 . 6 2.9 
10.7 8.7 
160 130 
17 . 8 14.4 
13 . 3 10 . 8 
8 6 .5 
5.9 4 . 8 
3 .0 2.4 
1.4 1.2 
.01 .008 
a Based on 1.6 milligrams per pound of total ration for chicks and 1.3 milligrams per 
pound for laying and breeding hens. 
b Containing crystalline riboflavin. 
possible to put on the market riboflavin mixtures contammg known 
amounts (usually 1 gram per ounce) of this vitamin. Two ounces of 
such a mixture added to a ton of feed will increase the riboflavin . con-
tent of the feed by one milligram per pound. 
Other vitamins . Fortunately for the poultryman, the other vitamins 
that chickens must have are already present in most poultry rations. 
Pantothenic acid, for example, altho found in greatest abundance in 
liver meal, dried yeast, and cane molasses, is also present in soybean 
meal and various other feeds. Of the vitamins which have not been 
mentioned, some are not required by chickens while others can be 
synthesized, or manufactured, by them as needed. 
1 These other vitamins are B1 (thiamine), E (alpha tocopherol), K (anti-
hemorrhagic), nicotinic acid, pyridoxin, choline, biotin, and pantothenic acid. 
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Some Minerals Are Needed 
A Leghorn pullet, when mature and ready to lay, has about 2 ounces 
of mineral matter in her entire body. If she lays 200 eggs in a year 
she must put into them a total of about 40 ounces of mineral matter; 
hence she needs an ample supply of minerals in her ration. Growing 
chickens, like all young animals, need minerals in order to develop 
normal bones. 
Calcium . Laying hens require more calcium than any other mineral, 
chiefly because the shell of the egg is practically pure calcium carbonate. 
It is usually fed as crushed oystershell free-choice in hoppers. When it 
is included in the mash as ground oystershell or ground limestone, it 
should make up about 2Yz percent of the entire ration. If both mash 
and grain are fed, and no other source of calcium is offered, the mash 
should contain about 4~ percent of calcium. 
To know how much ground limestone or oystershell to add to a 
mash to bring it up to these figures, one must first know how much 
calcium is already included in the ration. Ground oystershell and lime-
stone contain about 38 percent calcium, steamed bonemeal about 29 per-
cent, meat scrap about 10 percent, fishmeal about 6 percent, and dried 
milk about 1~ percent (Table 9). A mash which includes 10 percent 
of meat scrap, 10 percent of soybean meal, and 2 percent of steamed 
bonemeal therefore already contains 1.6 percent of calcium. To bring 
the calcium content of this mash up to 4~ percent, about 7 pounds 
of ground oystershell (7 x .38 = 2.66) needs to be added in each 100 
pounds of mash. With this much ground oystershell in the mash, no 
additional limestone or oystershell should be fed in hoppers. 
Growing chickens need much less calcium than do laying hens-
about 1 ~ percent of the total ration is sufficient. Part of this amount 
they will get from meat scrap or fishmeal if either is included in the 
ration; the rest should come from steamed bonemeal and oyster shell or 
limestone. 
Phosphorus . Chickens need some phosphorus. It is not usually 
necessary, however, to make special provision for this element unless 
neither meat scrap nor fishmeal is included, in which case a small 
amount of steamed bonemeal should be fed. The percent of phosphorus 
in the ration can vary from about .7 percent to slightly more than 1 
percent, but for best results, especially with young growing chickens, 
about one-half to two-thirds as much phosphorus as calcium should 
be fed. Laying hens need so much calcium, however, that no exact 
calcium-phosphorus ratio needs to be specified. 
The common sources of phosphorus in poultry rations are steamed 
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Table 9.-Approximate Mineral Content of Selected Feeds 
Feed Calcium 
e percent 
Cereal grains ..... . .............. . .... Less than . 1 
Soybean meal . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Wheat bran . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Rice bran... ......................... .1 
Dried milk . .. . . .... . ..... . .......... . 
Fishmeal ....... ... .................. . 
Meat scrap . .. .. . .. . ........... ... ... . 
Bonemeal, steamed .. .. .......... .. ... . 
Limestone (high calcium) ............. . 
Oystershell .......................... . 
Manganous sulfate, anhydrous ..... .. .. . 
Manganous sulfate, tetrahydrate .... .. . . 
1.3 
6 .5 
10 
29 
38 
38 
Phosphorus ~anganese 
percent 
.35 
. 7 
1.2 
1.8 
1.0 
3.5 
5 
13 
0 
0 
milligrams 
per pound 
2- 15 
14 
• 54 
127 
20 
6 
1 
90 
40 
163 000 
111 000 
bonemeal (about 13 percent phosphorus), meat scrap and fishmeal 
(about 4 percent), and dried milk, wheat bran, and wheat middlings 
(about 1 percent each). All the common grains also contain small 
amounts (see Table 9). 
Salt. Like all farm animals, chickens require salt. The salt content 
of the entire ration should be between Yz and 1 percent. This may well 
be iodized salt. 
Manganese. Chickens need a small amount of manganese in order 
to grow normally and for their eggs to hatch well. Since many rations 
are on the borderline or actually deficient in manganese, it is well to 
add manganous sulfate. The best way to do this is to mix 2 or 3 pounds 
of this mineral with 100 pounds of salt, so the chickens will get it right 
along with the salt in the mash. 
Grit. Chickens also need hard grit, especially if part of their ration 
consists of whole or cracked grains. Unless there is gravel or other 
natural grit available to them, some form of hard grit should be sup-
plied in open hoppers. 
Keep Water Available at All Times 
In a dozen eggs there is about a pint of water. This means that 
laying hens need an ample and constant supply of fresh drinking 
water. When laying at a high rate, a flock of 100 hens may use as much 
as 6 gallons of water in a day. A good rule is to provide one 3-to-5 
gallon drinking fountain for each SO hens. 
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Rapidly growing chickens will drink lYz to 2 pounds of water for 
each pound of feed they eat; so they too should always have a liberal 
supply of fresh drinking water. 
PLANNING A RATION FOR YOUR FLOCK 
There is no magic in any one feeding formula for chickens. Many 
different combinations of ingredients can be used. This means that each 
flock owner has some leeway in adjusting both his rations and his feed-
ing plan to his own special conditions. The goal should be a ration that 
is well balanced for the purpose intended, furnishes the necessary in-
gredients without serious excess or waste, has proper consistency, is 
liked by the hens, and is not too costly. Any ingredient that may affect 
eggs or meat unfavorably should of course be avoided. 
Several different types of rations are described on the following 
pages, and some typical mash formulas are given for those who wish 
to mix their own. Many flock owners, however, find it more convenient 
and not much more expensive to buy ready-mixed mashes or supple-
Table 10.- Recommended Percentage of Ingredients in Poultry Mashesm 
(Figures indicate percentages) 
Mash for Mash for 
Chick All-mash laying breeding 
Ingredients starting ration for hens (to be hens (to be 
mash layers fed with fed with 
grain) grain) 
Ground grains and grain 
by-products ............... 62-72 80- 85 62- 78 56-68 
Animal protein supplements 
(minimum) ................ 3-4 2- 4 4-5 7-9 
Additional protein supplements 
(may be from plant sources) . . 15-18 8- 10 15- 19 12- 14 
Riboflavin supplementsb ...... 5-8 5-7 
Alfalfa leaf meal. ............ 2-5 2- 5 4- 10 4- 10 
Bonemeal or defluorinated rock 
phosphate ........ ......... 2 2 
Ground limestone or oyster-
shellc ..................... 1.5 1 2 2 
Salt (manganized) . ... ....... . .5 .5 1 1 
Vitamin-D carrier ...... .. . . .. (Add when necessary) 
a Adapted from "Recommended Nutrient Allowances for Poultry" published by the 
ational Research Council. 
b Amounts based on a potency of 20 units per gram, which is about that of dried skim-
milk. If milk is used as the source of riboflavin, it will also furnish part of the needed 
protein. 
c Oystershell or ground limestone should also be fed free-choice to laying and breed-
ing hens. 
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ments to be fed with home-grown grains rather than to buy all the 
various ingredients separately and mix them themselves. 
A survey made by the U. S. Department of Agriculture shows that 
in January, 1944, Illinois flocks of hens were being fed about 38 per-
cent corn, 17 percent oats, 5 percent wheat, 1 percent commercial 
scratch feed, 16 percent commercial mash, and 23 percent home-
mixed mash. 
Choosing and Mixing the Ingredients 
Only good quality ingredients should be used in poultry rations. 
Musty or moldy grain should be avoided. Alfalfa products should have 
a strong or bright green color to furnish some assurance against undue 
bleaching and loss of feeding value. Fish oils and other vitamin con-
centrates should, if possible, be bought only on a biologically tested 
and guaranteed basis. 
Ingredients which are used only in small amounts should be mixed 
with some other ingredient before they are added to the entire mash. 
Oils can first be mixed with wheat bran or ground corn or oats. 
The entire batch should be thoroly mixed so that ingredients used 
· in small amounts will be well distributed thruout the mixture. Altho 
this can be done with a shovel or grain scoop, it is much more easily 
done in a power mixer. 
Types of Rations 
Grain and mash . Because chickens are primarily grain eaters, it 
has been customary to feed them largely on combinations of such grains 
as corn, wheat, oats, barley, buckwheat and kafir. No grain combina-
tion, however, is a complete ration. Protein concentrates, vitamin con-
centrates, and minerals must be added. These are mixed with ground 
grains or mill by-products and fed dry in hoppers. 
If the grain is fed by hand, the proportion of grain to mash can be 
adjusted as often as necessary to meet the needs of the flock. For this 
reason a grain-and-mash ration is often preferred by skilled feeders. It 
is simpler to put both the grain and the mash in the hoppers and let the 
chickens eat what they want of each. 
All mash . The simplest way to make an all-mash ration is to grind 
the grain portion of a grain-and-mash ration and mix it with the mash.1 
Most baby chicks are fed an -all-mash ration for the first few weeks, 
1 To figure the percentage of any ingredient in the final mixture, multiply 
the percentage of the ingredient in the mash by the percentage which the mash 
will make up of the final mixture. Do the same with the grain, and add the two 
resulting figures. 
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and there is ample evidence that such rations may be fed successfully 
for the entire growing period. Many poultrymen, however, prefer to 
feed grain with the mash after the chicks are about six weeks old, 
. especially if they intend to feed a grain-and-mash ration when the 
pullets are old enough to lay. 
One argument in favor of the all-mash system of feeding layers 
is that the color of yolk will be uniform for the entire flock because 
the feed for each hen is uniform. The system is often recommended for 
inexperienced flock owners or for beginners because it requires a mini-
mum of skill for successful results. It is also very commonly used for 
layers kept in individual cages. 
Pellets. Pellet feeding is essentially the same as using an all-mash 
ration; the mash is simply made into pellets before being fed. All the 
chickens get the same nutrients in the same proportion because they 
cannot pick over the ration as they can an ordinary mash. 
There is supposed to be less waste with pellets than with a mash, 
but occasionally chickens will throw out and waste large numbers of the 
pellets. Pelleting adds something to the cost of the ration, and the 
machinery required is too expensive for farm use. This usually means 
that only commercially mixed rations will be available in pellet form. 
Grain and milk. If there is plenty of liquid skimmilk or buttermilk 
and green range or pasture available, a flock can be fed on grain and 
milk free-choice, with oystershell and grit in separate containers. One 
scant tablespoon of salt should be added to each gallon of milk. Then 
if milk is consumed at the rate of 4 to 5 gallons per 100 hens per day, 
about 1 percent of the total ration will be salt (figuring the milk as 10 
percent solids). 
Grain and protein concentrate. A popular modification of the 
grain-and-mash system is an ordinary grain mixture and a 26-percent 
or 32-percent protein supplement or concentrate, both fed free-choice 
in hoppers (sometimes referred to as "cafeteria feeding"). This system 
seems to work especially well with hens that have been bred for high 
egg production. It makes maximum use of home-grown grains. Another 
variation is to grind part of the grain and mix it with the purchased 
supplement, thus converting a high-protein concentrate into a 19- or 
20-percent protein mash. 
Hens are quite capable of adjusting the proportion of grain to mash 
so that they consume a ration of about the same total composition 
whether they ar.e given a 32-percent protein supplement, a 26-percent 
supplement, or a 19-percent protein mash. Fears that they might get 
overfat or eat too much of the concentrate have proved unfounded. 
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SAMPLE FORMULAS 
The sample mashes given here are merely guides to show how dif-
ferent ingredients can be used in different formulas. Several combi-
nations are shown for each type of mash. This will give a poultryman 
who mixes his own mash a better chance to use the ingredients he 
has at hand. The high-protein mashes shown on page 23 are for feed-
ing with an ordinary grain mixture. See page 20 for directions for 
using this combination. 
Each of these formulas shows how to make up 100 pounds of the 
mixture and a ton of the mixture. At the bottom of each formula the 
approximate amount of protein in the mash is shown. 
When making up other mash mixtures for these same purposes, use 
Table 10 as a guide to the amounts of the various ingredients to 
include. 
1- Starting Chicks and Broilers 
A B c D 
Ingredients pounds pounds pounds pounds 
Ground yellow corn . . . . . . . . 32 640 38 760 38 760 33 660 
Finely ground oats ......... 15 300 15 300 15 300 10 200 
Wheat bran . . .. ... ........ 10 200 15 300 10 200 
Wheat middlings .......... . 10 200 15 300 10 200 
Alfalfa leaf meal . ....... .. . 5 100 4 80 4 80 3 60 
Meat scraps . . ...... ... . . .. 10 200 15 300 15 300 5 100 
Fishmeal .... . ............ . 5 100 
Dried milk .. .......... .. .. 5 100 5 100 5 100 
Soybean meal .............. 5 100 10 200 5 100 18 360 
Steamed bonemeal . . . . .. . . . 1 20 1 20 1 20 3 60 
Oystershell or limestone ..... 1 20 1 20 1 20 2 40 
Salt mixture" .. ........... . .5 10 .5 10 .5 10 .5 10 
100-D oil .. ... ..... . .. .... . .5 10 .5 10 .5 10 .5 10 
Riboflavin mixtureb . ....... 1/20 oz. 1 oz. 
- -- -- -- -- --
Total ................. 100 2000 100 2000 100 2000 100 2000 
Protein content . ...... . . ... 21.1% 20 . 2% 19 . 9% 19.5% 
a The salt mixture is made with 100 pounds of common salt by adding either 2 pounds 
of anhydrous manganous sulfate or 3 pounds of manganous sulfate tetrahydrate. 
b Containing 1 gram of crystalline riboflavin per ounce. 
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SAMPLE FORMULAS 
II - Mash Mixtures for Laying Hens 
E F G H 
Ingredients pounds pounds pounds pounds 
Ground yellow corn ......... 30 600 32 640 30 600 33 660 
Finely ground oats .......... 10 200 15 300 10 200 10 200 
Wheat bran .... .. ... . ... . . . 15 300 15 300 10 200 10 200 
Wheat middlings .. . ......... 10 200 10 200 10 200 
Alfalfa meal .. . .. . . . ........ 10 200 10 200 10 200 10 200 
Meat scrap . . . .. ... . . . ...... 15 300 10 200 5 100 10 200 
Dried skimmilk or dried 
buttermilk .... . . . .. . . .... 5 100 5 100 5 100 5 100 
Soybean meal . ............ . . 6 120 12 240 5 100 
Steamed bonemeal ....... . .. 2 40 3 60 2 40 
Oystershell (ground) . . . . . . ... 2 40 2 40 2 40 2 40 
Salt mixture" .... . .. . . . ..... 1 20 1 20 1 20 1 20 
100-D oil. ... . ........ . ..... 2 40 2 40 2 40 2 40 
- - -- --
Total .................. 100 2000 100 2000 100 2000 100 2000 
Protein content. ........... . 19.4% 18 .3% 18 .0% 18.2 % 
a The salt mix ture is made with 100 pounds of common salt by m ix ing with it either 
2 pounds of anhydrous man ganous sulfa te or 3 pounds of manganous sulfa te tet rahydrate. 
Ill -Mash Mixtures for Hens to Be Fed With Liquid Milk 
I J K 
Ingredients pounds pounds pounds 
Ground yellow corn ........... . . 38 760 40 800 38 760 
Finely ground oats . .. ... .. ...... 15 300 18 360 15 300 
Ground wheat .. .......... . ... . . 15 300 
Wheat bran . . .......... . ....... 15 300 20 400 10 200 
Wheat middlings .. . ... . . .. . . .... 10 200 
Alfalfa meal . ...... . ...... . ..... 12 240 12 240 12 240 
Steamed bonemeal. .... . . . ....... 5 100 5 100 5 100 
Ground oystershell ......... . . . .. 2 40 2 40 2 40 
Salt mixture" ................... 1 20 1 20 1 20 
100-D oil . . .. .... . ..... . ........ 2 40 2 40 2 40 
- -- -
Total ... . .. ...... . .. . .. .. .. 100 2000 100 2000 100 2000 
Protein content . . . ....... . ..... . 11 . 2% 11.0% 10 . 6% 
a The salt m ix ture is made with 100 pounds of common salt by mix ing with it either 
2 pounds of anhydrous manganous sulfate or 3 pounds of manganous sulfate t eti·ahydrate. 
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SAMPLE FORMULAS 
IV - All-Mash Mixtures for Laying Hens 
L M N 
Ingredients pounds pounds pounds 
Ground yellow corn .. . . .. . . . 39 780 42.5 850 36 720 
Finely ground oats .. ....... . 15 300 20 400 20 400 
Wheat bran . .. ............ . 15 300 20 400 10 200 
Wheat middlings . ..... ..... . 15 300 15 300 
Alfalfa meal .. . . ... . ..... . . . 5 100 5 100 5 100 
Meat scrap ................ . 5 100 5 100 3 60 
Dried skimmilk or dried 
buttermilk . . . ... . . .... .. . 2 .5 50 2 40 3 60 
Soybean meal ..... . ........ . 2 40 4 80 
Steamed bonemeal .. ... .. . . . 1 20 1 20 1.5 30 
Oystershell (ground) ........ . 1 20 1 20 1 20 
Salt mixturea .............. . . 5 10 . 5 10 .5 10 
100-D oil ..... .. ........... . 1 20 1 20 1 20 
---- ---- ----
Total ................. . 100 2000 100 2000 100 2000 
Protein content ... . . . ... . .. . 14.4% 14.4% 14 . 6% 
23 
0 
pounds 
43 860 
20 400 
20 400 
5 100 
7 140 
2 40 
1 . 5 30 
.5 10 
1 20 
100 2000 
14.8% 
n The salt mixture is made with 100 pounds of common salt by mixing with it either 
2 pounds of anhydrous manganous sulfate or 3 pounds of manganous sulfate tetrahydrate. 
V- Mixtures for High-Protein Concentrates 
p Q R 
(26% protein) (26% protein) (32% protein) 
Ingredients pounds pounds pounds 
Wheat bran ... ............... . . 23 460 20 400 
Wheat middlings ..... . ...... . .. . 8 160 
Alfalfa meal ... . ...... .. ..... .. . 20 400 20 400 25 500 
Meat scrap (55% protein) . . ... . . . 15 300 23 460 35 700 
Dried skimmilk or dried buttermilk 10 200 10 200 10 200 
Soybean meal ................. . . 20 400 10 200 15 300 
Cane molasses . .. .............. . 5 100 
Steamed bonemeal. . ........... . 5 100 3 60 3 60 
Oystershell (ground) . ........... . 4 80 3 60 3 60 
Salt mixture a ............... . .. . 2 40 2 40 3 60 
400-D oil ...................... . 1 20 1 20 1 20 
--
Total . . . . . . . . . . . . . . . . . . . . . . 100 2000 100 2000 100 2000 
a The salt mixture is made with 100 pounds of common salt by mixing with it either 
2 pounds of anhydrous manganous sulfate or 3 pounds of manganous sulfate tetrahydrate. 
J · point:s t:o remember in 
feeding for egg product:ion 
• BALANCED RATIONS mean less 
waste of feed nutrients. 
• GOOD LAYERS need more feed 
but use it more efficiently. 
• EGG COSTS go down fast as you 
get more eggs per hen. 
So, for profitable production, use a well-
balanced ration, feed it liberally, and be 
sure all hens are inherently good layers. 
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